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FOREWORD

The ability of U.S. industry to compete in globalCompustatdatabasel).S. Corporate R&Ds intended
markets depends significantly on a continued, strong both substantiate existing SRS R&D data series and
investment in scientific knowledge and technology. Ao provide complementary information for analysts and
confluence of maturing major innovations and acceleratimfgcision makers. It should be noted, however, th&t
rates of technological progress across many techni€xdrporate R&Ddoes not distinguish between different
fields have contributed considerably to the current surgggnds of R&D. According to other 1997 NSF data, more
in U.S. economic growth. Both the creation of technologgnan 93 percent of U.S. industry R&D spending consists
and the more effective adoption of key technologicalf development and applied research. Significantly, while
innovations, such as information and telecommunicatiandustry spending on development enjoyed robust growth
systems, are dramatically transforming industriaduring the 1990s, spending on basic research declined
landscapes. Nevertheless, while all firms may obtasubstantially in the mid-1990s, recovering to only 1991
considerable quality and productivity gains through thlevels in real terms by 1997. Measures of basic research
purchase and deployment of technologies, ultimately, oweain be found in the SRS special repddtional Patterns
the long-term, U.S competitiveness rests on the willingnesé R&D Resources: 1998.
of firms to risk creating and developing new technologies
in the first place. In addition to a straightforward account of 1996 and

1997 R&D activity of companies and the industries they

This report, jointly developed by the U.S. Commerceomprise, theJ.S. Corporate R&Dreport sets the
Department’s Office of Technology Policy and théaseline and lays groundwork for more in-depth research
National Science Foundation’s Division of Sciencén the future. For example, subsequent reports that might
Resources Studies (SRS), provides perspective on thibow could be expanded to include aggregate industry
corporate research and development (R&D) spendidgta for more-extensive categories of industrial R&D
that underwrites this essential creative process. Whiperformers. These expanded research efforts could
R&D spending has long been used as a proxy fprovide analysts and planners with information that allows
measuring the activities of scientists and engineers, tfoe a clearer understanding of the process of technological
report introduces the.S. Corporate R&Ddata series change in the United States. It is our hope that, through
to provide new information and context on the R&Buch improved understanding, both public policies and
activity of the Nation’s top 500 R&D spendingstrategic decisions by private companies could become
corporations. Based on the Standard and Poomwore effective and successful.

Kelly H. Carnes, Esq. Mary J. Frase

Acting Assistant Secretary Designate of Acting Division Director

Commerce for Technology Policy, Division of Science Resources Studies
U.S. Department of Commerce National Science Foundation
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ExXECUTIVE SUMMARY

A newly developed data seried,S. Corporate provides data on other performance indicators for
R&D, suggests that U.S. industry significantly increasdulindreds of individual firms (e.g., sales, employment,
its spending on research and development (R&D) in 199%ports, foreign sales, and profits), such additional
In that year, the top 500 R&D-spending corporations information could provide immediate context for analyses
the United States spent a total of $111 billion of their owaf industry R&D activity.
funds on R&D, a 9.0-percent increase over the $102 billion
spent by the top 500 R&D spenders in 1996. The Among the eight major industrial sectors used in this
$111 billion spent on R&D by the top 500 R&D corporareport, the information and electronics sector had the
tions is equivalent to 86.8 percent of the total industry¥ghest share of the $111 billion spent by the top 500 R&D
financed and industry-performed R&D in the Unitedirms in 1997—$45.8 billion (41 percent). Second was
States, as reported by the National Science Foundatiedical substances and devices with $20 billion
(NSF) based on data collected by the Bureau of Cens(i percent); followed by motor vehicles and other trans-
These expenditures also equal 54.2 percent of total Uprtation equipment with $18 billion (17 percent); basic
R&D by all performers from all sourcés. industries and materials with $8 billion (8 percent);

machinery and electrical equipment with $7 billion

TheU.S. Corporate R&Data series was built using (6 percent); chemicals with $7 billion as well (6 percent);
data from Standard & PoorGompustat listing for aircraft, guided missiles, and space vehicles with $5 bil-
publicly held firms. It was jointly developed by the U.Slion (4 percent) and other industries (general services,
Commerce Department’s Office of Technology Policgngineering, accounting, research/testing services; and
(OTP) and the NSF’s Division of Science Resourcd®ances, insurance and real estate), with $0.4 billion
Studies (SRS). It supplements SRS’ data series on U(®.4 percent).
industry R&D spending with timely information on eight
major, and 45 detailed, industrial sectors. The new data Volume 1 of this report, prepared jointly by OTP and
series features for the years 1996 and 1997 the combiisdS, is divided into two sections. The first, “R&D
domestic and overseas R&D spending, net sales, capfxpenditures by Industry Category,” details aggregate data
investment, and employment data by the top 500 publiclgf the U.S. Corporate R&Ddata series for 1996 and
held R&D-spending corporations that are headquarteré@97. The second section discusses the “purpose and
in the United States. characteristics of the data series” and compares it to the

long-established SRS data series on U.S. industry R&D.

As a supplement to existing data on U.S. R&D
expenditures, th&).S. Corporate R&Ddatabase meets ~ Volume 2 of this report, by NSF, is entitled, “Company
a variety of analytic needs. First, tallies of latest yednformation on Top 500 Firms in R&D.” It details the
R&D spending data are available for firms very sooR&D expenditures and other financial characteristics of
after the close of their fiscal year. By July of each yeaach of the top 500 firms in R&D in 1996 and 1997. This
Compustatompiles the latest R&D figures for a majorityinformation is available because the Securities and
of the 9,800 active U.S. companies in its database. THi¥change Commission (SEC) requires public corporations
information can be used to help substantiate SRS R&Dprovide such information in detailed financial reports.
spending estimates issued earlier in the year for the most
recently completed year. Second, becaleepustat

! These proportions are based on national R&D data provided in
Table B-1A of National Science Foundatidfational Patterns of
R&D Resources: 199&y Steven Payson, NSF 99-335 (Arlington,
VA 1999).

2Standard & Poor’'€ompustatEnglewood, Colorado.



R&D ExPENDITURESBY INDUSTRY CATEGORY

R&D SrenDINGAND GROWTH RATE Table 1 (page 21) provides the same aggregate
information as figures 1 and 2, along with more detailed

Figures 1 and 2espectivey, display the total R&D information on smaller industrial sectors. It also provides
spending and R&D spending growth rate of the top 5@ata on employment and sales in 1996 and 1997 in those
corporations of 1996 and 1997. These R&D spendinfetailed sectors. These data, howgpertain only to the
levels are grouped among eight major industrial sectatsp 500 corporations in R&D expenditures in eaclr.yea
based on their standard industrial classifications and
their conceptual similarities with regard to patterns of Among the seven major sectors that conducted more
technological change. These categories are: informatitiran $4 billion in R&D in 1997, the lgest R&D sectn
and electronics; medical substances and devices; mdtdormation and electronics, increased its annual R&D
vehicles and surface transportation; basic industrispending the most, 15.2 percent, to $45.824 billion.
and materials; machinery and electrical equipmenthe second Igest R&D sectn medical substances
chemicals; aircraft, guided missiles, and space vehiclesgid devices, raised its R&D spenditih7 percent to
and all other industries. The all-other category contai®d.9.849 billion, moving it ahead of the only declining R&D
only 10 of the top 500 1997 firms in R&D, and less thasector (between 1996 and 199i)otor vehicles and
0.5 percent of total R&D among those top 500 firmsurface transportationvhich reduced its spending 4.6
This category includes general services; engineeringgrcent to $18.380 billion. The smaller aircraft, guided
accounting and research/testing services; and finance,
insurance, and real estdte.

Figure 1. R&D spending by major industrial sectors: top 500 corporations in R&D spending of 1996 and 1997

Information and electronics H

Medical substances and devices

Motor vehicles and other surface transportation equipment b-‘

Basic industries and materials

Machinery and electrical equipment W 1997

01996

Chemicals

Aircraft, guided missiles, and space vehicles

General services; engineering, accounting, and research/
testing services; and finance, insurance, real estate

0 5 10 15 20 25 30 35 40 45 50
Billions of dollars

SOURCE: Standard & Poor's Compustat, Englewood, CO

3See tables 1-3 for more information on these sectors.



Figure 2. R&D annual percent change by major industrial sectors: top 500 R&D corporations of 1996 and 1997

Information and electronics

Medical substances and devices

Motor vehicles and other surface transportation equipment
Basic industries and materials

Machinery and electrical equipment

Chemicals

Aircraft, guided missiles, and space vehicles

Total, all major sectors

5 0 5 10 15 20
R&D percent change, 1996 to 1997

NOTE:  Totals include all 8 "major industrial sectors”, including the sector "general services; engineering, accounting, and research/testing services;
and finance, insurance, real estate. This last sector was not shown separately because of its small relative level of R&D.
SOURCE: Standard & Poor's Compustat, Englewood, CO

missiles, and space vehicles R&D seagperienced year of Lucent Technologies, Inc. Lucent Technologies

the second fastest surge in R&D spending, growiragcounts for 77.3 percent of that detailed sector's R&D

11.9 percent to $4.673 billion. spending. In 1996, Lucent Technologies changed its fiscal

year-end from December 31 to September 30, consequent-

The R&D spending and R&D growth rates of they shortening its 1996 reporting year to only 9 months.

two largest major sectors, information and electronics amis led to in a reduction in the reported amounts of R&D

medical substances and devices, are broken downdpending in 1996 and other indicators to about three-

detailed industry sector in figure Within information quarters of what they would have been otherwise, thereby

and electronicsfirms in theelectronic computers and resulting in an artificially-inflated, reported growth rate

computer terminalhdustry spent the most on R&D inbetween 1996 and 1997.

1997, totaling $11.094 billion, growing 10.1 percent over

the previous year. Electronic components, which includes Within the medical substances and devices sector,

semiconductors, is the second largest R&D spendergharmaceuticals preparations firms spent by far the largest

the sector at $6.648 billion, growing 17.3 percent, arainount on R&D, totaling $15.733 billion in 1997, which

followed closely by the third largest R&D spenderwas up 11.5 percent over 1996. Medical instruments firms

prepackaged software, which grew 25.7 percent. Thpent a total of $2.018 billion, 6.8 percent more than in

impressive 39.2 percent R&D growth rate of the sixth996.

largest R&D spending industry in the sector, computer

networking communications equipment, reflects the

phenomenal growth of computer network systemR&D | NTENSITY

including the Internet.
Figure 4 shows the combined R&D intensity of firms

At 46.8 percent, the R&D spending growth of thén each major industry sector. R&D intensity is the ratio
fourth largest information and electronics industry—of R&D to sales expressed as a percentage. In 1997,
modems and other wired telephone equipment—is, in panedical substances and devices firms had by far the
misleading because of a one-time shift in the reportifigghest combined R&D intensity at 11.8 percent, a



Figure 3. R&D spending and R&D growth of detailed industry sectors within the information

and electronics sector and medical substances and devices sector
1997 R&D spending R&D percent change from 1996-97

Electronic computers and computer terminals

Electronic components (semiconductors, coils...)

Prepackaged software

Modems & other wired telephone equipment

Radio, TV, cell phone, and satellite communication equip.

Computer networking communications equip.

Information and Electronics
Opthalmic goods, photogrph. equip. & clocks

Computer storage devices

Laboratory controlling & measuring instruments

Communicatons serv. (phone, satellite, radio/TV, cable...)

Search & navigation equipment

Multiple & miscellaneous computer, data processing serv.

Computer integrated systems design

Computer peripheral equip. (printers, scanners...)

Drugs: pharmaceutical preparations |

Medical instruments :l Medical Substances and Devices

Drugs: hiological products, except diagnostic substances |

Drugs: in vitro, in vivo diagnostic substances :l

.uuuu

0 2 4 6 8 10 12 14 16 18 -15 5 25 45
Billions of dollars Percent change

NOTE: The figure does not include the two smallest information and electronics industry sectors: (1) household audio & video equipment, and audio
recordings, which spent $230 million on R&D with a 73-percent R&D decline from the previous year; and (2) calculating/accounting machines
& office machines, which spent $210 million on R&D with a 2-percent growth in R&D.

SOURCE: Standard & Poor's Compustat, Englewood, CO



Figure 4. R&D intensity by major industrial sectors: top 500 R&D corporations of 1996 and 1997

Medical substances and devices

Information and electronics

Motor vehicles and other surface transportation equipment

Aircraft, guided missiles, and space vehicles

Chemicals

Machinery and electrical equipment 5
i 1997
Basic industries and materials 5 W19%
General services; engineering, accounting, and research/ E
testing services; and finance, insurance, real estate
Total, all major sectors —
0 2 4 6 8 10 12

Ré&D/sales ratio (percent)

SOURCE: Standard & Poor's Compustat, Englewood, CO

0.3-percentage point increase over 1996 and well abaaed detailed sectors, as well as data on capital expenditure
the 4.2-percent average for all 500 top 1997 R&Bom 1996-97. Like table 1, table 2 is restricted to only
spenders combined. The information and electraeic®r the top 500 corporations in R&D expenditure.
ranked second in intensity at 7.0 percent, an increase of
0.6-percentage points over 1996. Both these sectors While these R&D-to-sales ratios reflect the relative
increased their intensity due to increases in R&D spenditg@ndencies of companies to devote their own resources
rather than reductions in annual net sales. to R&D activities, they do not reflect the additional
resources provided by the Federal Government (not
As indicated in table 2 (page 23), the pattern of R&[hcluded in this data series) that increase the actual amount
spending per employee for the seven sectors is similabbR&D performed. Such Federal support for R&D
that for R&D intensity with medical substances ansaries greatly by industr Therefore, any study of the
devices, again the highest at $29,095 per employédxoader question of how much total R&D is performed
Information and electronics is second at $16,381by industry would require supplemental data on Federal
Combined, the top00 1997 R&D firms spent $10,457 persupport in addition to the data provided in this report.
employeeTable 2also provides R&D/sales ratios for major

4 See table 2 for industry figures on R&D spending
per employee.



For example, according to the SRS findings, theonsists of development. Of the remainder about 22 per-
Federal Government provided $23.7 billion for industrgent is applied research and less than 7 percent basic
R&D in 1996° Aerospace companies (or the industrialesearch. Significantly, spending on development con-
sector “aircraft and missiles”) alone received 44 percefttbuted to almost all the robust growth in industry R&D
of all Federal R&D funds provided to all industriesduring the 1990s. Contrarily, basic and applied research
Consequently, 65 percent of the aerospace industrgsperienced substantial declines in the mid-1990s. While
R&D dollars came from Federal sources, while thkoth kinds of R&D regained ground in the last half of the
remaining 35 percent came from companies’ own funddecade, by 1997 industry basic research spending had
In comparison, the drugs and medicines sector in 1986ly recovered to 1991 levels in real terms. During the
financed 100 percent of its R&D from company fuhdssame period, modest growth in Federal spending on basic
machinery 99 percent; professional and scientifiesearch (and to a lesser extent academic spending) en-
instruments 68 percent, transportation equipment otrarred positive growth in the Nation’s overall investment
than aircraft and missiles 90 percent, business servidedasic research.

97 percent, and engineering and management services

62 percent. CompPaRISONOF R&D SPENDING TO

R&D-to-sales ratios are known to reerctdifferencegALES’ EI\/IPLOYMENT, AND CAPITAL

among industries in their relative reliance on R&D|NVESTMENT
However, comparisons between industries on this basis Figures 5, 6, and 7 reflect net sales, employment, and

should be made cautiously, because, depending on ey spending, respectively, for the major R&D sectors.
situation, the R&D-to-sales ratios may be as C|rcumstant|1_a\Igure 8 reflects each sector's percentage share of these

as they are strategic. For example, in the case of {ise jngicators, as well as R&D spending. In 1997, basic
pharmaceutical industry, R&D is performed not only o,y ;stries and materials led information and electronics

the sake of discovering new products, but for the sakejfisaes Byt information and electronics employed more

product testing to meet regulatory requirements ONC&yyers than other sectors, and edged out motor vehicles
new product has been designed. A change in sugfy ¢ rface transportation and basic industries and
regulatory requirements might, therefore, change theaiarials in capital spending. In considering these data, it
amount of R&D conducted without changing the NUMBEL i 04 rtant to bear in mind that R&D, sales, employment,
or value of new products being developed. Furthermorg, § - ahital spending totals of these industrial sectors
for allindustries, the cost of materials to the firm is includegd,fo ot only the activity of the year's top 500 R&D-spend-

in the firm’s sales, even though that materials cost reﬂe% corporations. Consequently, these data understate the
the “sales” of another firm earlier in the production Chai'?iggregate R&D, sales, employment, and capital spending
As a result, firms further along the production chain Wil(l)f the sectors examined. That is, sectors that have
have higher sales, and thus lower reported R&D'to_'sa]&%proportionately fewer companies in the top 500 will
ratios, even though R&D as a proportion of the firm’g,,q 15 pe understated more than other sectors. The most
contribution to GDP (as measured by value added) Mighli jerstated sectors in this respect are the basic industries
hot be any lower. and materials sector and the miscellaneous sector that
includes general services, finance, insurarete.

cE ) Nevertheless, for purposes of comparing the R&D-active
R&D does not distinguish between kinds of R&D b rtions of large corporations in all sectors, the data for

character of work (i.e., basic research, applied resear oo
and development). According to other 1997 SRS data,ese indicators are relevant.
more than two-thirds of U.S. industry R&D spending

Finally, it is important to note th&l.S. Corporate

5National Science Foundatioiational Patterns of R&D "National Science FoundatioMational Patterns of R&D
Resources: 1998y Steven Payson, NSF 99-335 (Arlington, VA, Resources: 1998y Steven Payson, NSF 99-335 (Arlington, VA,
1999). 1999).

5 The 100-percent company funding for the drugs and medicines
sector does not include support for R&D that NIH ultimately provides
to this sector through its own research and through funding of research
by universities and other organizations.



Figure 5. Net sales by major industrial sectors: top 500 R&D corporations of 1996 and 1997

Information and electronics

Medical substances and devices

Motor vehicles and other surface transportation equipment

Basic industries and materials

Machinery and electrical equipment
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Billions of dollars

600 700 800

SOURCE: Standard & Poor's Compustat, Englewood, CO

Figure 6. Number of employees by major industrial sectors: top 500 R&D corporations of 1996 and 1997

Information and electronics
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Figure 7. Capital spending by major industrial sectors: top 500 R&D corporations of 1996 and 1997
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For the major R&D sectors, figure 9 compares th@formation and electronics at 4.4 percent and aircraft,
1997 annual percent change in R&D spending to changgsded missiles, and space vehicles at 3.5 percent. The
in net sales, capital spending, and employees. Total R&bwer growing R&D sectors, motor vehicles and surface
of the seven major sectors grew by 9.0 percent betwdeansportation, and chemicals, experienced the lowest
1996 and 1997. This growth significantly out paces nemployment growth of the seven sectors, 0.2 percent and
sales (3.7 percent), capital investment (5.3 percent), ahé percent, respectively.
employment (a decline of 0.2 percent).

The comparison among the seven major R&D sectoi§;oMPARISONOF GROWTH RATES IN
as shown in figure 9, with respect to the four indicators

varies substantially. R&D growth out paces sales growR&D SPENDING & NET SALES
in five sectors. But it lags well behind sales in motor
vehicles and surface transportation, and is slightly behipaclr
sales in the aircraft, guided missiles, and spabicles. 9

As shown in figure 10which highlights the seven
est R&D sectors, R&D growth roughly correlates

. : : ith sales growth in 1997. That is, growth in R&D
Capital spending growth exceeded R&D growth in thre& ending tends to be higher for industries that have higher

sectors: motor vehicles and surface transportatio les arowth. Each sphere in figure 10 represents an
machinery and electrical equipment; and aircraft, gljid(?r(\é:justrg A clése reIatti))nshi Wougld not be upnex ected
missiles, and space vehicles. y: P P

since the amount of company funds available for R&D

In general, high R&D growth sectors experiencelfivestment often depends on the company’s sales
stronger employment growth than sectors having S|09\(;rformance in the current_and |mm_ed|ately pre_cedlng
R&D growth, although again, it is not possible to draWears: On the other hand, given t_hat myestment in R&D
any connection between these variables from this limitéiffequently undertaken with the intention of eventually
data. Machinery and electrical equipment enjoyed ttaghieving higher sales, R&D investment may be as much

fastest employment growth at 9.4 percent, followed Hfy Cause of sales growth as it is a result.

9



Figure 8. Major industrial sector shares of R&D, sales, capital spending, and employment:

top 500 corporations in R&D spending for 1997
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Figure 9. Percent change between 1996 and 1997 in R&D spending, sales, capital spending, and employees by major industrial

sector:
top 500 R&D corporations of 1996 and 1997
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*Totals include all 8 "major industrial sectors", including the sector "general services; engineering, accounting, and research/testing services; and
finance, insurance, real estate. This last sector was not shown separately because of its small relative level of R&D.
SOURCE: Standard & Poor's Compustat, Englewood, CO

Figure 10. Comparison of change in R&D and net sales between 1996 and 1997 and billions of R&D dollars per industry by

major industrial sector:
top 500 R&D corporations of 1996 and 1997
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This relationship shows up more clearly in figure 11guided missiles, and space vehicles, and motor vehicles
which aggregates R&D spending and sales growth dasad surface transportation, respectively, had 8 and 22 of
for the top 500 companies of 1996 and 1997 into the 4Be top 500 firms in 1997. The average net sales of firms
detailed sectors. In the figure, the various industries clustier these two sectors were, respectively, $16.286 billion
along a diagonal line that runs from the lower left corneaind $20.720 billion in 1997. At the other extreme, medical
to the upper right corner. This clustering, which showsubstances and devices and information and electronics,
the positive relationship between R&D growth and salagspectively, claimed 83 and 217 of the top 500 firms, but
growth, is also borne out by individual firm data for thehe net sales averages for firms in these sectors were
top 500 firms. relatively small, respectively, $2.020 billion and $3.027 bil-

lion in 1997. While these numbers reflect only the 500
largest of the more than 3,400 public firms whose R&D
DistriIBUTION BY NUMBER AND SZE is reported in Compustat, they are significantly different
enough to suggest that certain major R&D industry
OF FIRMm sectors have quite different industrial structures. As a

gonsequence, the competitive conditions that influence

As shown in figures 12 and 13, respectively, the maj R&D decisi q ding level I
industry sectors vary in number, as well as average saT (JEcISIons and spending levels may aiso vary
rom one industry to another.

of top 500 R&D-spending firms. At one extreme, aircraft,

Figure 11. Comparison of change between 1996 and 1997 in detailed industries* R&D and net sales and billions of R&D dollars

per detailed industry:
top 500 R&D corporations of 1996 and 1997

R&D percent change , )
R&D spending for each industry
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circles displayed. The largest
40 O detailed industry, "motor vehicles
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-15 these industries are respectively:
$230, $60, $431, $4,011, and
-20 $159 million.
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*Except sectors in "engineering, accounting, and research/testing services," "finance insurance, real estate,” and "general services."

SOURCE: Standard & Poor's Compustat, Englewood, CO
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Figure 12. Number of top 500 R&D corporations in major industrial sectors: 1996 and 1997
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Figure 13. R&D intensity compared to average firm net sales by major industrial sector

Billions of R&D spending per industry, top 500 R&D corporations of 1997
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PURPOSEAND CHARACTERISTICSOF THE DATA SERIES

The U.S. Corporate R&Ddata series supplementson domestic net sales, number of employees, number of
the NSF’s SRS data series on U.S. industry R&D spendiRg.D-performing scientists and engineers, and cost per
with timely information on both industrial sectors andR&D scientist and engineer.
individual firms.U.S. Corporate R&Ds created under
a joint agreement by U.S. Department of Commerce’s These data are acquired through SRS’s Survey of
OTP and the NSF's SRS. Based on Standard & Poolglustrial Research and Development. SRS has sponsored
Compustatdatabase, the new data series features, fnd managed surveys of industrial R&D since 1953. The
the years 1996 and 1997, the combined domestic agrhtent of these surveys has been expanded and refined
overseas R&D spending by the top 500 publicly helaver the years in response to an increasing need by policy
corporations headquartered in the United States. The daxakers for more detailed information on the nation’s R&D
series provides not only individual firm and industry levegffort. Beginning with the 1992 survey, the sample size
R&D data, but also contextual data on net sales, capive#s increased from approximately 14,000 to
spending, and employment. approximately 25,000 firms. This increase was made for

several reasons: (1) to account better for births of
R&D-performing firms in the survey universe; (2) to more

CHARACTERISTICSOFTHE SRS fully and accurately survey R&D performed by non-
manufacturing firms, especially in the service sector; and
INDUSTRY R&D DATA SERIES (3) to gather more current information about potential R&D

The long-established SRS data series on U.S. indus%/rformers'

R&D and theU.S. Corporate R&Ddata series are

distinctly different, but serve complementary needs. TI@ u.s
SRS data series on industrial R&D provides nation HARACTERISTICSOF THE U. .

estimates of the expenditures on R&D performed withiCoRPORATER &D DATA SERIES
the United States by industrial firms, whether U.S. or

foreign-owned. Designed to capture all industrial R&D Because it is derived from Standard and Poor’s
performed domestically, the data series includes, but ddegmpustatU.S. Corporate R&Dmeets a variety of
not distinguish between, privately held and publicly heldnalytic needs different from those provided by the
firms. In providing the most comprehensive data on U.§ensus-based SRS industry R&D data series. For exam-
domestic R&D spending, the data series necessarilig, tallies of latest year R&D spending data are available
precludes information on individual firm activity, since itfor firms very soon after the close of their fiscal year. By
uses confidential firm data provided to the Bureau duly of each yeaCompustaicompiles the latest R&D
Census. The data series selectively excludes the R&iDures for a majority of the 9,800 active U.S. companies
spending of U.S. companies overseas, which is publishedits database. While).S. Corporate R&Drepresents
in a separate SRS data series on U.S. foreign subsidiardesmaller number of R&D firms than the SRS data series,
it is sufficiently large and overlapping to help substantiate
Among the SRS data series statistics are estima®®S R&D spending estimates issued earlier in the year
of total R&D, the portion financed by the Federafor the most recently completed year. Furthermore,
Government, and the portion financed by the companiescaus€Compustaprovides data on other performance
themselves or by other non-federal sources, such as staticators for hundreds of individual firms (e.g., sales,
and local governments or other industrial firms unde/mployment, exports, foreign sales, and profits), the data
contracts or subcontracts. Total R&D is also separatgdries contains information that provides immediate
into its character-of-work components: basic researatbntext for analyses of industry R&D activity. Possible
applied research, and development. Other statistigsgationships between R&D spending and a wide variety
include R&D financed by a domestic firm but performeaf factors can be explored, the outcomes of which may
outside the United States, R&D contracted to organizbe useful to researchers and policy makers. In addition,
tions outside of the firm, and the funds spent to perforpecause it includes publicly held firms,S. Corporate
energy-related R&D. The series also provides statistiR®D can provide R&D spending and other data for
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BETWEENTHE U.S. ®RPORATER&D

SoME STRUCTURAL DIFFERENCES

AND THE SRS DitA SERIES

=

The SRS data series includes privately hel
firms, whereasU.S. Corporate R&Ddoes
not.

Firms switching from private to public
ownership may enter thg.S. Corporate

R&D 500 top firms. Switches in ownership
status do not influence the SRS data serie$

In contrast to the SRS data seriékS.
Corporate R&Dgenerally attributes R&D
expense to the firm that is the research
funding source, not the performer of the
research (i.e., not contractors).

The SRS data series includes R&D
conducted in the United States by firms

headquartered outside the United States,

whereasU.S. Corporate R&Dexcludes
such R&D.

The R&D expenses of foreign firms that are
acquired by U.S.-headquartered firms may
be added to th&).S. Corporate R&Dtop

500 firm total. Conversely, U.S.-
headquartered firms that are acquired by
foreign-headquartered firms are no longe

included in the top 500. The SRS data series

is unaffected by change in national affiliation
of a given firm or subsidiary conducting R&D
in the United States.

The SRS data series excludes U.S. firm R&[
conducted abroad, whilg.S. Corporate
R&D includes it.

The SRS data series includes the R&D
expenditures of banks, utilities, and property
and casualty companies, whilg.S.
Corporate R&Ddoes not.

THE SoURCEDATABASE—COMPUSTAT

U.S. Corporate R&Ds derived from Standard and
Poor'sCompustatiatabase, which provides 20 years of
annual and monthly data and 48 quarters of quarterly data
for more than 18,500 U.S. and Canadian compd&rids.
these firms, more than 9,800 are active U.S. companies
(of which more than 3,400 conduct R&D) and approxi-
mately 8,200 are no longer active U.S. companies (due
to buyouts, bankruptcy, etcGompustaprovides R&D
data for corporations, and also provides other financial,
statistical, and market data for corporations, banks, savings
and loans, business segments, geographic areas, industry
composites, aggregates, and indexes. It provides coverage
of annual and quarterly Income Statement, Balance Sheet,
Statement of Cash Flows, and supplemental data items
on publicly-held companies.

Compustatompany data are derived from publicly
held companies, specifically those trading on the New
York Stock Exchange, American Stock Exchange,
National Association of Securities Dealers Automated
Quotations (NASDAQ), Over-the Counter, three Canadian
stock exchanges, and wholly owned subsidiaries of
companies that are required to file with the SEC.

The convention used yompustato adjust for the

fact that the fiscal years of individual U.S. firms vary, is
to treat fiscal years ending January 1 through May 31 as
ending in the prior calendar year. Thus, the data for a
fiscal year beginning on June 1, 1997 and ending on
May 31, 1998 are reported as the year 1997, whereas
data for a fiscal year beginning on July 1, 1997 and ending
on June 30, 1998, are reported as the year 1998.

CoMPUSTATTREATMENT OF R&D

ExPENSES

BecauseCompustatdraws its R&D data from the
10-K reports that corporations file with the SEC, it relies
fundamentally on the SEC'’s definition of R&D. It defines
R&D expenditure as all costs incurred during the year,
by the company in question, that relate to the research
and development of new products, processes, or services.
Such expenditures generally include related software
expenses and amortization of software costs. They
generally exclude the following items: (1) customer or
government-sponsored R&D (including reimbursable

individual firms that often can be linked with other data

series, thereby allowing for more detailed analysis of U.S. #While Compustaprovides data on a limited number of foreign
industrial R&D. firms, another comparable Standard and Poor’s datatdsbkal
Vantagejs the primary source of information for these firms.
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StaTisTICAL CoMPARISONSBETWEENTHE U.S. (WRPORATER&D
AND THE SRS DXTA SERIES

Table 3 (page 25) and figure 14 compare 1997 R&D
spending data from thd.S. Corporate R&Dand
SRS industry survey. Differences in the R&D
spending of various industrial sectors are attributable
to the smaller universe of firms 0.S. Corporate
R&D, as well as, the structural differences between
the two data series discussed in the text box on the
previous page.

The U.S. Corporate R&Dtotal of $111 billion for
the top 500-R&D spenders in 1997 is 83.4 percent of
the SRS industry survey estimate of $134 billion—
about what might be expected given differences in
the two series. According to the SRS industry survey,
R&D increased by 10.4 percent over the survey’s
$121 billion total, in comparison to a 9.0-percent
increase according to théS. Corporate R&Data
seriesU.S. Corporate R&Daggregates for the fol-
lowing four major industries also compare reasonably
to corresponding SRS survey aggregates: aircraft,
guided missiles, and space vehiq®2.3 percent of
SRS datg)chemicalg96.9 percent)information and
electronics(89.9 percent) and machinery and
electrical equipmen(0.1 percent).

Nevertheless, within information and electronics, the
U.S. Corporate R&Dand the SRS industry survey
assign quite different R&D spending amounts for
various detailed industries. For example, according
to U.S. Corporate R&Dthe five computer-related
hardware detailed sectors together spent a total
of $16.9 billion, compared to the SRS survey’s
$12.8 billion. Converselyl.S. Corporate R&D
attributes $6.6 billion to electronic components, while
SRS assigns $10.8 billion. Such differences between
the two series within information and electronics may
be due largely to differences in h@wmpustatnd

the U.S. Census Bureau assign Standard Industrial
Codes to firms.

U.S. Corporate R&Dattributes significantly higher
amounts of R&D spending than SRS to two ma
sectors, motor vehicles and surface transporta
and the large “substances” portion of medigal

substances and devices—respectively, 130.7 pnd
153.9 percent of the SRS amount. One possible
explanation for these differences may be that U.S.
firms in these industries spend greater amount|for
R&D abroad than do their foreign counterparts (in

the United States. Another explanation may obtgain
from the fact that SRS assigns R&D spending to the
R&D performer (e.g. contractors), where&assS.

Corporate R&Dattributes the R&D spending to th
funding source. Accordingly, significant amounts pf

motor vehicle research may be under contract to spme
of the many firms in other sectors that provide mojor

vehicle subcomponents. In the case of medigal
substancesthe SRS survey may view a sizabE

or
ion

D

amount of that industry’s R&D as occurring under
contract in testing/research services. This “trans
of R&D funds may also partly explain why.S.
Corporate R&Dattributes a much smaller portion
of R&D to testing/research services than does SRS
(in addition to the fact that many testing and resegrch
service firms may be too small for inclusion in tgp
500 U.S. Corporate R&Dfirms).

The significantly smaller amount of R&D spending
that U.S. Corporate R&Dattributes to the basig
industries and materials sector may be partly becguse
SRS includes many more smaller and private firms.
This same factor may contribute also to the very
significant lowerU.S. Corporate R&Damounts
attributed to the finance, insurance, real estate, and
general services sectors. Additionally, the amount of
R&D attributed byU.S. Corporate R&Dto these
last two sectors is reduced by the fact @amnpustat
does not report the R&D expenditures of ban
utilities, and property and casualty companies.
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Figure 14. Spending comparison of U.S. Corporate R&D top 500 ¢ rations and the SRS Data Series, 1997
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SOURCE: Standard & Poor's Compustat, Englewood, CO

indirect costs};(2) extractive industry activities, such aoon SRS industry R&D questionnaires, but do not report
prospecting, acquisition of mineral rights, drilling, miningsuch activity as R&D to the SEC, which disallow®it.
etc.; (3) those engineering expenses directed toward
routine, ongoing efforts to define, enrich, or improve the The fact thaCompustabnly includes a given firm’s
qualities of existing products; (4) inventory royalties; andwn expenditure on R&D is significant. This means
(5) marketing research and testing. R&D expense is rfleempustatisually attributes R&D funds to the research-
itemized with respect to banks, utilities, or property aniginding source, not the final performer of research when
casualty companies. it is contracted out to another firm. As a result, reported
levels of R&D by industry group are different from what

Compustds SEC-based definition of R&D is the they would be if they were based on the actual locations
same as the SRS definition with two exceptions. Firsif final R&D activities. For example, if a manufacturing
unlike SRS,Compustas SEC-based data does nofirm purchases the services of a research and testing firm,
exclude social science research. Second, following SHibse expenses are generally reported under “manufac-
rules, Compustat data does not include very small R&Dring R&D” rather than “services-sector R&D,” although
amounts that are not material to a firm’s decision-makinthe latter would better reflect where R&D is actually
These differences in definition are unlikely to contributperformed.
to any significant differences.

For each firmCompustaprovides only a single annual

Greater differences, however, may result from the&D expense total. Thus, unlike some other da@om-
fact that some firms consider certain routin@ustaf such as net sales, data on separate R§lereses
engineering activities as qualified research for inclusidor a single firm are not available for R&D performed in

different geographic regions, such as in the Uritiedes

®Given the latitude that exists in firms reporting such information;
this may not always be the case, e.g., some firms probably do report *°Bronwyn Hall and William F. Long, "Difference in Reported
federally supported R&D as their own, especially when such supp&&D Data on the NSF/Census RD-1 Form and the SEC 10-K Form:
is provided after the R&D was actually performed, as in the case 8fMicro-Data Investigation,” unpublished report to the National
Federal support for independent R&D. Science Foundation, April 1998.

18




or performed abroad by U.S.-owned subsidiaries. Onityanufacturers and services (communications and soft-
a single, combined R&D total is provided for each firmware). By categorizing many multifaceted firms into broad
industrial categories, these large sectors minimize the
misleading effects of labeling firms by a narrower Standard
Tor500 R&D $ENDERS Industrial Code (SIC) and the movement of R&D from
one narrow category to another when companies acquire
Based on their latest annual R&D spendibgS.  (or spin-off) companies into a different sector. Seven of
Corporate R&Didentifies the top 500 R&D-conducting, these eight major sectors conduct significant amounts of

publicly held corporations that are headquartered in tigggD and/or include significant numbers of R&D firms
states or territories of the United StateShe data series among the top 500-R&D Spending Corporations_ The

excludes the R&D of U.S. subsidiaries owned by Corpor?emaining Sector_genera| services; engineering,

tions headquartered in foreign countries. The top S08ccounting, and research testing services; finance,
R&D firms in U.S. Corporate R&Daccount for nearly insurance and real estate—contains only 10 of the top
90 percent of all the R&D spending reported bgoo 1997 R&D firms in th€ompustataccounting for

Compustafrom more than 3,000 firms. Because the ligess than 0.5 percent R&D performed by the top 500.
of top 500-R&D corporations changes from year to year,

U.S. Corporate R& uses two distinct 1996 and 1997  While generally reflective of the activity or perfor-
lists of top 500 firms for generating and comparingnance in a given sector, sectoral aggregates (including
aggregate 1996 and 1997 activity. R&D, sales, and employment) should be used with cau-
tion. Becaus&J).S. Corporate R&Ddata are tabulated
Annual changes in the corporate composition ang the enterprise level, all the R&D or other activity per-
overall R&D content of the top 500 firmis U.S. taining to a single firm are attributed to the major (most
Corporate R&Dmay be attributed to a variety of factorsrelevant) SIC of that firm. This means all the R&D of a
such as: (1) firms increasing or decreasing their ordinagien firm is classified under one SIC regardless of how
and usual R&D expenses as necessary; (2) firms mergiagny other SICs may apply to various firm activities and
or spinning off (such as Lucent from AT&T); (3) U.S.-subdivisions. Industrial sector aggregates thus contain
headquartered firms acquiring other U.S.-headquarterggtivities of many firms and subdivisions that logically
firms, private firms, or foreign firms; (4) private U.S. firmsshould, but cannot be, attributed to other sectors.
becoming publicly held; and (5) foreign headquartered
firms acquiring U.S.-headquartered firms, in which case Another reason for caution in using sectoral aggre-
the latter’s R&D is no longer tracked. gates is that, from year to year, aggregates may rise or
fall not only due to trends in the industries themselves,
but also due to the acquisition of firms or subsidiaries by
| NDUSTRIAL SECTORS other firms. When such acquisitions occur within a single
) S _ industrial sector, they do not affect year-to-year
U.S. Corporate R&Dcategorizes individual firms 5q5regates. However, aggregates may be significantly
and relates R&D data according to eight “major” industriglftacted when major mergers or acquisitions cross
sectors and 45 “detailed” industrial sectors. The detailgehstrial sectors. For example, the manufacturing sector
sectors are similar, but not identical to sectors featurgg,g enlarged at the expense of the service sector when
by the SRS data seri€sThe eight major sectors combing g, acquired Lotus in 1995. Similarly, the spin-off of
detailed sectors into some new, large industrial grougScent from AT&T in 1995 reassigned very significant
one of which, information and electronics, includes bothmounts of R&D from the communications services

1The list of 500 companies is drawn fradBompustatdata Sector to the communications equipment sector.
reported on July 31, 1998. WhiGompustateports latest year data
for nearly all large firms by July 3Compustateports a significant

number of smaller firms over the remainder of the calendar year. SOR&D VALUAT|ON ADJUSTM ENTS

of these late firms may have R&D spending levels equal to or greater
than some firms contained in the July 31 list of top 500 R&D spenders. The U.S. Corporate R&Ddata series aims at using a

?While the detailed industrial sectors@fS. Corporate R&D firm’s internal, current dollar expenditures to measure
and the SRS data series are similar, differences exist in the method gf ;5 performance of R&D work (i.e., scientists and engi-

classifying firms by category. Most importantly, in some cases the . .
same firm may be grouped under different industrial categories by tﬂgers doing work on research and development projects).

two data series, thereby limiting the comparability of the two series fHOWever, when one firm acquires anotféompustat
terms of industry aggregates. generally combines the acquiring firm’s internal R&D
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expenditure with write-offs of purchased in-process R&D  |n order to eliminate potential overstatement of actual
(IPR&D) and reports these as a single R&D expensR&D expenses, the).S. Corporate R&Dseries adjusts
This practice presents difficulties for theS. Corporate  Compustareported R&D expenses when IPR&D write-
R&D data series. This is because it mixes togethgffs do not represent actual dollars spent on R&D in the
acquired R&D, which is often measured according turrent year. Firms that may have such write-offs are
some estimate of its future value, with R&D that isdentified by a combination of filters that look for unusual
measured strictly by the current expenditure of doHarsincreases in R&D from year to year, or significant differ-
3 This distinction arises from existing accounting rules and relat&g'CES I annual percent changes between R&D and net

policy questions regarding the appropriate valuation of purchased #ales, or R&D and employment. The SEC submissions
process R&D (IPR&D), and the consistency of accounting treatmeof identified firms are then examined to determine whether

between IPR&D and an acquiring firm’s own internal R&D expendituregn ynusual R&D increase is due to either an exceptionally
According to 1974 rules of the Financial Accounting Standards Bo : : .
(FASB), R&D conducted internally should be expensed rather tr?ef\%rge increase in actual R&D performance or to the write
capitalized (FASB Statement No. &ccounting for Research and Off Of purchased IPR&D.

Development Costsin a later interpretation, the Board additionally

determined that certain forms of R&D that might transfer in a corporate These screening and adjusting methodologies are not

acquisition could also be expensed, including "even a specific rese?‘é)rfect Some firms are examined based on past activity
) .

project in process.” The extent of the write-off should be determin ther inf fi H t all ller fi
"from the amount paid by the acquiring enterprise and not from gf Other information. However, not all smaller irms are

original cost to the acquired enterprise.” The amounts allocated @@mined and the modest percentage increases of larger
IPR&D are expensed at the date of consummation of the acquisitifirms may contain relatively small IPR&D write-offs.
unless the projects have an alternative future use. Also, firms that may in the same year write off large

In the last several years, amounts attributed to purchased IPR&@pmnounts of IPR&D and significantly decrease their
have increased, raising questions as to whether the valuations §]Efending on actual R&D may not be identified, thereby

measuring the fair value of the IPR&D. By increasing IPR&D, acquirin . . .
firms reduce their reported levels of assets attributable to goodv\ﬁﬁavmg their R&D expenses subsequently unadjusted.

and other intangibles, and thereby improve their returns on equity.
While the write-offs reduce net earnings in the year of purchase, they
also bolster future earnings, an important gauge to investors of a
firm’s health. Such write-offs, which are intended to represent the fair
value of the acquired in-process technology, may be significantly larger
than the amount originally spent on R&D by the acquired firm.

Under generally accepted accounting principles (GAAP), goodwiill
is the remaining value of a company’s purchase price after accounting
for acquired tangible and identified intangible assets such as IPR&D.
Generally, firms wish to avoid recording large amounts of goodwill
since it is amortized over its useful life, using periods as long as 40
years, during which earnings per share are reduced annually. Also,
most securities analysts subtract goodwill from equity when examining
a firm debt-to-equity position.

In a number of high-profile acquisitions, the purchasing firms
have written off significant portions of acquisition cost as IPR&D. For
example, in 1995 when IBM purchased Lotus Development Corporation
it valued the acquired R&D as $1.800 billion, increasing IBM'’s total
Compustateported R&D from $3.382 billion in 1994 to $5.227 billion.
Prior to its acquisition, Lotus reported an R&D expenditure of only
$256 million. Similarly, in 1994 and 1995, acquisitions by Computer
Associates resulted in the write off of significant portions of acquisition
costs as IPR&D, with the result that @B®mpustatreported total
R&D increased from $226 million in 1993 to $504 million in 1994,
and to $1.607 billion in 1995. The practice is not limited to the
purchase of software companies; any company with products under
development may have IPR&D to be written off.

As more companies in recent years have written off acquired
IPR&D, the Securities & Exchange Commission (SEC) has increased
its scrutiny of company IPR&D valuations, and in several cases has
forced companies to reduce their write-offs. In addition, the FASB
has indicated that it will examine the appropriate accounting treatment
for both in-house and acquired R&D.

20



|0/el Jo pud 18 JOHYNOS 89S

¥8°¢8- 092'%80'C GS6'EVT'CT ¢L'96" 0SE'TT GEB'SYE 1¢CT- 800 L0T'/8 74/ T apel] |lejal i 8[ess|oyMm
(443 000°9T2'8S 0002095 6.0 €18'768 T1/8'588 ¢5'ee 900 00089 005'GS ~'s3a1n8s duljadid  ‘Buisnoyarem 3 1ybial) ‘uonenodsuel |
€5°08vy | 6V¥'9L 699'T 7€°86T 029'T evs 90°.0T S0°0 285'7S 6€'G2 (" esuas “dinbs ‘Buisanpe) Aes 'snq (1aindwioduou) JBYO
¢6'TT- 60.'92€'09 ¥29'1¥5'89 6v'9¢- £78'506 6¥€'2€C'T | TE'ST 670 689°20C QTT'0BT [ SBJINIBS [elBUs)
L8'TSE 1Tv'T9e'T 0TS'TOE Tr'8rT G0g'e TIV'T €€'69 100 8v0'T8 €98'Ly [T 91e1Sa [eal ‘ddueINSUl ‘8dueul
Gv'¢6 956'%729'G 268'726'C 1,207 00€°2S 008'GZ GE0T ¢T0 60€'8ET Tpe'Set [T s901n8s Bunsalyasessal @ ‘Bununoode ‘Bunissuibul
423 8.'286'T6 70882068 18°€ A4 218'TGE 66°0 LCC 112'925°C 0es'T0G'c [T ("sanisodxs ‘siazijius) ‘siured “yui ‘sdeos) ‘wayd J8yl0
0€¢ 669'T89'LTT [ AArAST VAN 96°0- 16E°CTE 6TV'STE 099 98¢ re's6e 'y 0SG'620'y [ SleLiarew d18yIuAS Jay1o % onse(d :wayd [eusnpul
600 €817'%799'602 8T0'T8Y'602 89T €08'2.9 1€2'199 Sv'v €19 €19'T28'9 0L0'TEG'Q [ S[ealwsyo
18, 0/G'8/2'T¢ £€0'660'€C 8T'G- GE9'YIT 9€G'2GT 9’9 050 02,755 0S.'T6G | (reamao0y onsed ‘saun) poid onse|d -asiw g Jaggny
LG 822'669'17¢ 90€'¥6T'9C €L 200°2TT 1€2'9¢T 99'TT- 9¢0 9/9'98¢2 €0G'yge | sjonpoud [ejsw SNoLBJUON
16°6G- 00T'SvL'e 009'v6v'8 66°91- 00022 00S'T¥ 88°¢E- S0°0 00€°09 002'T6 [ sjonpoud [ersu snoieS
69°€ 9%€'9//2'G9 Ly1'667'€9 JAQ! €TT'26¢ 186'182 G9°€ 9T 776'STS'T 29G°797'T “sjonpoud paijie % Jaded
e0'¢ 070°269'76€ ovL'z/8'20v | 20°€ 08T'609 GET'V6V 6v'v (444 GOT'VLY'C 808'29¢'c [ "pur parejal 7 Buiunya) jonad ‘uonoeuxs seb 3 10
89°¢ VET'1G8'T GY6°26.'T L17¢C 189°0T ¥S'0T 96V 100 160°LL 6vi'cL sionpoud [aredde % 8ixs |
¢6'qT 2vS'6LY'ST 00Z'¥GE'ET 09'TT 002'06 006°08 LCVT LE0 992°CTy T6L'09E [ sjonpoJd 81aJouod 7 ‘sse|b ‘Aejo ‘suois
0907 €02'856'€ GE0'Z8S'E 90T VAL AN 88E'6T 7029 ¥1°0 2L1'6GT £T1'86 “sausnpul pajie g ‘Buysygnd ‘Bunund
9/'L¢ 2.0'0T9'6 08.'T2S L 77 292ty 008‘T¥ vece €e0 cev'ele 6ev'yoe [ (1sur reaisnw *Aajamal ‘sAo) ‘sayresy) sjonpoid “asIy
¢6'8 662°22L v 612'118'T€ 9EVT €09'G8T €0€'29T 0v'ae 6v°0 G80‘EYS €80'CEy [T aimjuiny % ‘sjonpoid poom ‘jsguun’
¢6°0- 9€8'€06'8TT 802'900'0¢T ¢5¢e- vey' Ty v€G'1GY 790~ 07T 006°/8T'T 009'G6T'T [ sjonpoid 099eq0} :s1onpoJd paipu} 3 Poo4
000 6€L'9€C'TE TVT'LE2'TE € 218'2LT 29L'9.T 899 9’0 8£0'80S vwgoly | ba "dsuesn » Alsuiyoew 1dadxa ‘sjonpoud [ejaw pajestiqe
¢09 00¥'s€T'e 005'80T'Z 19 T€0°2 029'9 €L0T 870 00€'€02 009°€8T “uononisuod ‘Buiuiw ‘Buiysy ‘Aisalo) ‘saoinss By
10T~ 60G'767'82. ¥1G'9€9'GEL L0°0- 06€'9G0'c | 098'/50C | ¢6¥ 05°L 6¢€'65¢'8 CEY'EYB'L [ S[elislew ® ssuIsnpul diseq
86°CT 000'T62'0€T 008'€Z€'STT e 862'29. €81'9¢/ 98'TT 0cv 008'2/9'v 00S'LLT'Y "'$821yaA doeds % ‘sa|issiw papinb ‘Yeroury
TL°€ 269'2/2'€99'C | 0LL°Cv6'19G°C | 220- G/T'0G9'0T | €/9'€29°0T | 968 00°00T TVG'89€'TTT | GEE'2TZ 20T ~(sawisnpul |je ss010e) swuly 00g dol 8yl 4o ||y
L6-966T L66T 9667 L6-966T L66T 9661 L6—966T [L66T Ul 00S L66T 9661
woly (srejop Jo spuesnoyy uj) woJy saafodwsa Jo JaquinN woJy [el0)8y1jo | (srejjop jo spuesnoy} uj)
abueyd abueyd abueyd EIED 101085 [elsnpul pajrelap % Jole|y
uadIad uadIad uadIad esy
sa[es [el0] wawAojdw3 [elo) asy

40 T abed

10108s pajre1ap Aq ‘@Y Ul suonelodiod gog doy Jo safes pue quswAojdws ‘qY /66T Pue 966T JO UosLredwo) ‘T a|qel

21



"0D ‘pooma|Bu3 ‘yeisndwo) s,100d pue prepuels :354N0S

"PaIISSE|D BIBYMSS|9 JON -- J8U A
vT'G 9vG'896'cy | ETV'9TE Ty | T9°0- TZSYIV'T | OTS'ELV'T | 061 GZ'9T TOV'€60'8T | GEG'GEO'6T [ Juawdinba aj2IyaA J0J0W % SB|IIYSA JOION
LOET ¥0/'898'2T 8£6'08€'TT €L9T 090'G8 0/8'2L LEEC 920 808982 0L¥'2€2 " sque) Arenjiw ‘siadwed ‘sejakaig ‘ssjokalolow ‘suren ‘sdiys
Ge'q 0S¢'/€8'aGy 16€269°2EV 120 18G'6¥G'T | 08€'9VS'T | 9G¥~ 0997 602°08€'8T | G00'8GZ'6T | juswdinba uonenI0dsUe.) 80BUNS JBLIO0 % S3|IIYSA J0JON
GZ'8 00T'GL0'€C €/8'STE'TC G6°¢C ¥00'LET 8/0'€ET 789 18T 9v1'870°C 776'888'T 'Sjuswiniisul [ealpsiy
70’6 T8G'6GE'LET | 8ET'€L6'GCT | 16T 69€YTS 089'661 ¥STT eTYT GBE'€SL'ST | 880'GOT'HT [ suone.edald feannasewreyd :sbnig
[AAAN 0v¥'160'€ G96'T2S'E 10°8T- 909'ST £€0'6T 8E'6 €50 656'26S 980‘zys | saoueISqNs ansoufelp oAIA Ul ‘oA Ul :sBnig
8¢'LT 1S6'90T'y GZ6'T0G'E GL¢¢ GET'aT 17T 9T'¢¢ Ge'T ¥65'705'T ¥89'1€C'T [ saoueysqns ansoubelp 1daoxa ‘sjonpoud [eaifojoiq :snig
€9'8 8/0'€€9°29T T06'2TE ST TL¢ ¥1¢'289 202799 TLTT 8Lt Y60'6Y8'6T | QLLLQLLT | S3JINSP B SBOUBISONS [eJIP3N
eVt G69°'/95°0¢T ¥92'102'80T ¥6°GT G96'629 TEE'EVS ST'LT 99°¢ ¥v8'196'€ 9y0'/8e'c [ (uononasuod % Bului ‘saaiAles ‘Wire) “snpul) Alsuiyoey
YA 266'8/8'9¢T | ¥96'€0L'T¢T | 26T €18'2eS 98/'6TS Gee 9.7 969'0L0'S | §60°000'E [ (ployasnoy % femysnpui) uswdinba [eal1o8|3
€9/ 189'9V1'L¥ 822'506'6¢¢ 8€'6 8E8'Z9T'T | LTT'€90'T | 02'0T €9 005'8€0°L TPTL8E'Q [ 1uawdinbg [ealnosye % Aisuiyoep
08¢t 66v',09'L¢C T1S'7Lv've 67°0€ 00.'902 00v'8ST €ear 690 116191 055'G99 ““Juswdinba uonefineu % yareas
197 €159 Ty 9£9'09¢€'8€ s 189'GTC 1T9'v02 0T9t 9C'€ LSp'Ge9'e T.9'CeT'e [ ba uoirealUNWIWO ayjjares % ‘auoyd |30 ‘AL ‘olpeY
282 G96'02T vy LTC'LTS'E LT T€E'09T 78L'9€T 19°52 76'S Z90'6TO9 | TLB'Q9g'G [ aremyos pabieyoedald
eTe /85'98G'6€ LTL'8vv'or JASRS 908'€2¢ T0T'9TC €L'¢ Ge'¢ €T€'979'2 0TL'opG'z | syo0j0 % “dnbas "ydiboloyd ‘spooh aiwreydo
098 €62'G88'9 626'GVE'9 €20 1952y 0LY'Ty 06t 670 hr'ors 1T¢'GTS *'$301u3s Buissaooid

elep B Jaindwod snosuej@asiw B sjdniA
18°07 rT'OVL'eE 186°096'€C G0'L 621’297 9TT'9ST 6197 09°¢ 066'0T0'v | TI¥'gEL' [ uswdinba auoyda|a) paiim JaYI0 %3 SWapOIN
68'6 26€°19S' L€ T2G'/8T'vE 19T 612'15¢ £6T'TZC 651 8Tz 06S'€ZV'c | S0L'€66'T [ sjuswnasul Bulnseaw % Buljjonuod Alojeloge
G9°LG- v6v7'108'L G6T'0Ci'8T 9%'89- 8. 'v€ 692°0TT 19°¢CL- 120 161622 1/8'G€8 [T sfiuipiooal oipne 7 Juswdinbs 0spIA B Olpne pjoyasnoH
86'8 ¥65'2EY'26T 828'695'9/T 166 298'85G 26T'805 80°0T 96'6 €G6'€60'TT | €69°2L0'0T “"S[eulwig) JaINdwiod B sisndwod Iuoos|3
6E'6 ¥16'62v'cL 028'602'99 ¥8'G 96e‘0ve 88G'TZE 62T 16'G Gez'sv9'9 | Ggp'g99's [ ("s]109 *s1010NpUO2IWSS) SluBUOAWIO JIU0IB|T
v6'y L82'T99'0 02€'LyL'8E LE€T 8YE'TTC TEY'98T €S €T LIV'L09T | 0L0°99F'g [ s321Aap abels Jeindwo)
GZ'6T eSv'vLL'Y G99°€00'y €60 v621T 29TV 9T'ze 620 67£'G2E 9Ty [ (~s1ouueds ‘sisyuud) “dinba [essyduad ssindwod
cece T9G'6v8'0¢C 11G'9G/'GT 1€8T £98'cy [AYALLS 8T'6E Ge'e £05'029'c | 0T8'288‘T [ ‘dinba suoirealuNWwod Buiomau Jaindwo)
€8'€9 2€1'90L'S TGe'e8r'e 89'€S 060°€€ 9G5'TC 8T8t 6€0 9GZ'TEY €26'79¢ “ubisap swalsAs paresdaur jsndwo)
ETvT- 22€'89L 'L G21'0.0'28 0T'6T- 8hr'vie 9GT'20€ 16°0T- G6°0 12/'€S0'T £e8'z8T'T [ (alqed ‘AL/olpel ‘B)ji8Tes ‘suoyd) AIaS SUOJEdIUNWIWOYD
129 172’0599 615'/52'9 19°€ 698'cy GTE'Ty 1T 6T°0 89%'0T2Z €90'00z [ 93U ‘SaUIYdBW 32140 % "ydew Bununoaae/Buienofe)
GT'9 €65'08'959 | C/6'CI8'8T9 | v¥Y €0¥'/6L'C | 066'8.9'C | Te'ST STy 0SB'€Z8'GY | EB0'PLLIGE | SOIU0J103|3 79 UoIRWIOU|
16—966T L66T 9661 16—966T L66T 9661 L6—966T |[L66T Ul 00S 1667 9661
woy (Ssejjop Jo spuesnoy uy) woy (seafodws JoJaqwnN) | woy  [eworayrjo | (SKellOp Jo spuesnoL uj)
abueyd abueyd abueyd UERIED! 101085 [eLisnpul pajrelap % Jole|y
usdIed usdIad usdIad esy
soles wswAodw3g ansy

2 10 7 abed

10108s pajre1ap Aq ‘Y Ul suonelodiod gog doy Jo sajes pue quswAojdws ‘qY /66T Pue 966T JO UosLedwo) ‘T a|qel

22



3|gel Jo pud Je 3DHNOS 98S

G19') 182 8Ty 780 (€9°¢6) zeT'ey €GT'229 “"aped) [1ea) 73 8[essjoyMm
9. €9 [AN] 0T’0 678 000'€€2'e 009'6gc'z [ sa0Ines auladid % ‘Buisnoyasem % ybiayy ‘uoirepodsuel |
8aY'ze 99/'9y 8/°89 1GTeST €T oy 866'79 986y [ (*"reyus -dinbs ‘Buisiuanpe) Ass 'snq (Jaindwoauou) J8YIO
672 ot ve0 92°0 90'6 0ST'6EE'E BOLTOO'E [T s S80IAISS [eJaU9)
veT'ee TZ6'€E G6'S 18'ST 66965 G18'85Z EET'LE [ 91e]Se [B3l ‘90URINSUI ‘90URUIS
Gv9'c 848'y 9W'e 671 682 Z10'€9T 06T'€ET | sa01AI8s Bunsal/yasessal B ‘Bununoooe ‘Bunissulbul
€16'9 0TT'L VA4 18°C 19 605'82.'y €86'TL0'G [ ("sanisojdxe ‘siazifiua) ‘siured Sjul ‘sdeos) ‘wayd JBYIO
0S.L'€T Gl1'TT 69'e Ge'e 60°L 887'T89'TT 229'206°0T [ Slensrew o1ayuAs 1ay1o % onsed :wayo [euisnpu|
¥90'0T 88/'6 Gz e 69°C 166'601'9T GGG'BLB'GT [T S[ealway)
Geg's 6.8'c 19C 957 18°€T- G92'TZZ'T Vo6 LTY'T | (~reamyo0y onsed ‘saun) poud onse|d -osiw 7 Jaqany
0st'e T1/8'C 9T VT 16°¢e 687'0LE'T 0/9'89.'T "sjonpoud [ejsiu SNOLBJUON
T.L'C 86T'C 19T 10T 0g°eL- 00£'96 009'2FE [ sjonpoud - [ejsul snoJse-
06T'S 980's 02T 02T 96°€ 868'20T'S TPP'06'y | s1onpoud paife % saded
698'Y 6.7 €9°0 650 €18 10T'520'e€ T0T'gpG'0g [ pui parejal % Buiuyal “jonad uonoesxs seb 3 10
81¢'L 920'L STy 0Ty 97 €6L'€TT LOL'BOT [T sjonpoud [aredde 7 ajnxa L
1.8 09t'y 99'C 0LC A 6/.1'86G'T 86/ 'VEY'T *syonpoud a131ouod % ‘sse|b ‘Aejo ‘su0is
9ey'L 9/0's €0 VA4 ze°sh 05'S6€ 8GT'ZIZ [ saLisnpul paije 3 ‘Buysignd ‘Bunutid
718'8 €8¢'L 88°¢ S0 180T GG6'TZY TeG'ZBE [ (1sur feaisnw ‘Aijemal ‘skoj ‘seyres]) s1onpoid -asiy
926'C 899'C 95T 98T 08°0¢- 00Z'6EY'T TL9'6L0'7 [ aimjuiny % ‘sjonpoud poom ‘Jaquun
169'C €19'C 00T 00T 99°G- 6£6'799'y €EG'6ER'y | sjonpoud 099eq0} :sjonpoid paipuny 3 poo-
0v6'c 69'C €971 ST 65T 025'9/0'2 7107702 "ba "dsuen 3 Asuiyoew jdsaxs ‘syonpoid [elaw paeslge
G16'8Z veL'1Z 606 1.8 90°/¢ 00t'98T 00L'9pT [ uononasuod :Buiuiw Buiysy :Ansaio} :s80i18s “Iby
€90'y 0/8'c GTT 80T 29T BYT'ETL'TS 80B'ZBE'QG | S[eliaTew % salIsnpul dlseq
02T'9 0/9's 65°€ 29°¢ (AN 006'67%'y 00T'989' [T $8]21yaA 80eds % sa|IssiW PapInb ‘Yeoury
1SY'0T 9/6'6 8Ty 86°€ 1€°G 78€'SE9'60 | £06'/GO'6BT | (saLnsnput ||e ssoioe) suoielodiod 0og do
(o9/0jdwsa Jad srejjoq) (s218d) (yusaiad) (sreyiop Jo spuesnoy) uy)
66T 966T 66T _ 966T 16-966T 66T 9661 10108s [elIsnpul pajrelap 7 Jofe|y
JuswAojdwa/any oljel safes/aey wouj abuey)
ainypuadxa [ende)
2407 abed

10108s pajre1sp Aq ‘@Y ul suonelodiod gpg doj Jo onel JuswAoldws/gy pue ‘onel safes/ay ‘ol

Ipuadxa [ended /66T PUe 9667 JO UosLiedwod 'z s|qeL

23



‘00 ,boo\sw_mcm_ ‘Teisndwio) s,J00d pue prepuels :304N0S

"PALJISSE[D BIBYMSS|D JON -- J8U A
¥8e'eT z16'cT 807 I4y4 v1'6 1£0'06T'TS 8EY'C0B'Oy [T Juswdinba 8jaIysA Jojow P S8[IIYaA JOJON
ze'e 06T'S Yar4 v0'C 09'C G99'955 098'zys [ syue) Areyjiw ‘s1adwred ‘sajafoiq ‘ssjokalolow ‘suren ‘sdiys
198'TT var'er €0 Sy 10’6 20L'9%L'1S 8667V LY “uswdinba uonenodsues) 33eUNSs 13Y10 % S3|2IY3aA J0J0
T8L'YT Y6T'vT G/'8 98'8 07'ST 987'€0G'T TO0'GOE'T [ sjuswNsul [eaIpaiy
885'0€ 87¢'8Z A 07Tl 119 781'21€'8 6v6'068', “suoiesedaud feonnaoewleyd :sbnig
966'2€ 187'82 8T'6T 6£°ST 89°Ze- v1v'102 QIT'80E e seouBISqNs onsoubelp OAIA Ul ‘oA ul :sBnig
6G.'86 T72'66 ¥9°9g IT'GE v1'ee T1€6'795 ogs'coy [ ssourlsqns onsoufielp 1daoxs ‘sjonpoud eaibojoiq :sbnig
§60'62 161'92 v8'TT 1671 89 £29'879'0T LTL'996'6 | S80IASP 79 S90URISANS [BDIPBIN
662'9 veT'9 62°€ €T’ 8¢’/ 168'8/5'9 €os'88L'y [ (uononnsuod % Bului ‘s8dIAI8S ‘Wiey “snpul) Aisulyoey
29L's 2LL's we e W L0v'20L0T LTL'8YGOT [ (ployasnoy 7 etnsnpul) Juswdinbs (211083
£€50'9 800'9 8T 8.°C 19°CT 86¢'18Z'LT 08Y'2£€'ST “usludinba [edn108]8 % A1suiydepy
€TL'e 202y 81T A4 07’91 990'58 8OG'PEL [T Juswdinba uoirebineu % Yoress
608'9T 19¢'ST 6.8 v1'8 9L 976'659'¢ £76'SP6'E "ba uonesluNWWoo ayjares % ‘suoyd |89 ‘AL ‘olpey
v8¢'TY 905'8€ 00'ST 97'ST 61T 895'7/0'Z 0G9'660'7 [ aremyos pabieoedaid
069'TT G8.'TT 19°9 029 g6y 1£0'T6E'Z BYE'8LZ'T | $}00j0 73 “dnba “ydibiojoyd ‘spoofi owreypdo
969'CT TET'CT ag8'L 8 18T 6LV YTy e60yoy | saainies Buissado.d erep 7 Jeindwiod snosueaasiw % ajdijniy
00072 208'LT 68°TT A vl ¥50'66T'Z 885'€09'T *Juswidinba auoydaje) pauim JaUl0  SWapoy
6T7'6 €10'6 G7'9 €8'S 6L 220'599'T L9G'2PG'T | siuswinasul Buunsesw 7 fuijonuod Alorelogen
G09'9 085'2 v6'C vSy 69T 8/9'GE0'T peo'eso't | sBuipiodai oipne % ‘Juswdinba 0spIA % oIpne ployasNoH
168'6T 0£8'6T LS TL'S £8°GT 296'T61'TT LA - sfeuiwia) Jaindwoo 7 s18INdwiod d1u0.o8[3
£G'6T 929'L1 81’6 95'8 GT'9- L9T'6VZ'TT PI8'GRE'TT [ (*'s]100 ‘$101ONPUODIAS) SIUBLOAWOD J1U0.II8[T
18821 87C'cT T7'9 92'9 29°¢ 761'9/0'C 6£2'700'C **se0lnap abelols Jendwo)
19.'22 €8¢'/T 189 61’9 Ya7A 918'/9T eIz [ (slsuuess ‘sigyund) -dinbs jessyduad Jeindwod
LET'T9 ¥66'TS 18°TT G6'TT 68°8T- €08'cT6 [6G'9ZT'T [ dinba suoireaUNWLI0D Bunpiomiau Jsindwod
€20'€T 1£6'9T 95°, 87°0T 16261 75'08¢E PBO'OET [T uBisep swalsAs pareiBajul sainduwiod
TIE'Y GT6'c T 98T 67°9- €10'99'7T 116'S8G'ET [ ("8lqe0 ‘AL/01pEl ‘BljjeTes ‘auoyd) "AI8S SUOYEIIUNWIOD
86.'7 0/8'% 9T'e 62°€ GT'e 16¢'7.€ €18'79¢ **98U ‘saulyIeW 82140 7§ “yoew Bununodoe/Buireinajed
18¢'9T 678'7T 86'9 €79 VT 9G/'%29'eS ETT'TO'EG [ SOIU0J108]8 %9 UOITRWLIOM|

(o9/ojdwsa Jad srejjoq) (wuaaiad) (s218d) (srejop jo spuesnoy} uj)
66T 966T 66T _ 966T 16-966T 66T 9661 10108s [elIsnpul pajrelap 7 Jofe|y
EwE>o_n wo/asy oljel safes/agy wolj wo:mco
ainypuadxa [ende)
210 z abed

10108s pajre1sp Aq ‘@Y ul suonelodiod gpg doj Jo onel JuswAoldws/gy pue ‘onel safes/ay ‘ol

Ipusdxa [ended /66T PUe 966T 4O UosLedwo) Z 8|qeL

24



Table 3. Comparison between top 500 corporate R&D levels and industry-survey R&D levels: 1997

Page 1 of 2
Corporate R&D
Corporate Industry (top 500) as
R&D 1997 survey a percent of
Standard industrial (top 500) 1997 R&D industry-
classification Major & detailed industrial sectort (In millions of dollars)| (In millions of dollars){ survey R&D
TOtAl e 111,369 133,611 83.35
372,376 Aircraft, guided missiles, & space vehicles.............c.ccccueens 4,673 5,677 82.31
Basic industries & materials..............coooveveeiiiiiiee e
07-12,14-17 Agr. services; forestry; fishing; mining; construction................. 203 1,541 13.19
13,29 Oil & gas extraction; petroleum reflining & related ind............... 2,474 1,612 153.48
20,21 Food & kindred products; tobacco products.............ccccoeevvee.n 1,188 1,787 66.47
22,23 Textile & apparel ProductS..........covveeririer i 77 476 16.20
24,25 Lumber, wood products, & furniture 543 348 156.06
26 Paper & allied products............cccoceeeiiieiiiiiei e 1,516 1,456 104.12
27 Pr.lntlng, publishing, & allied |.ndustr|es......... ........................... 159 2,642 20.13
31,39 Misc products (leather, toys, jewlry, musicl inst..).................... 372
30 Rubber & misc. plastic prod. (tires, plastic footwear...).............. 555 1,372 40.43
32 Stone, clay, glass, & concrete products.............cccceeeeveeeeneen. 412 606 68.03
33-332,3398-99 Ferrous metal productS............ccveriiieriiie e 60 414 14.57
333-336 Nonferrous metal products...........c.oovevveririen e 287 353 81.21
34 Fabricated metal products, except machinery & transp. equip.... 508 1,669 30.44
ChemicalS..........cooiiviiie e 6,822 7,042 96.87
2800,281-82,286 Industrial chemicals; plastic & other synthetic materials............ 4,295 4,970 86.43
284-85,287-89 Other chem. (soaps, ink, paints, fertilizers, explosives...).......... 2,526 2,072 121.92
873 Engineering, accounting, & research/testing services............. 138 5,909 2.34
60-65,67 Finance, insurance, real State..............ccoovvvvivvviiiiiieeerieeieeins 81 1,500 5.40
GENETAl SEIVICES.......ovvvit ettt et e 208 10,256 2.03
40-42,44-47 Transportation; freight & warehousing; & pipeline services........ 68 670 10.15
49 Electric, gas, Sanitary SErViCeS..........coovvvriiieier i 0 258 0.00
50-59 Wholesale & retail trade..............ceeveeeiiiieiiice e, 87 7,961 1.09
731-736,738 Other (noncomputer) bus. serv (advertising, equip. rental...)...... 53 242 21.73
701,72,75-79,81, Lodging, repair, legal, social, consultg, & oth serv; movie prod... 0 446 0.00
83-84,89
801-809 Hospitals & health care-related laboratories & services............ 0 679 0.00
Information & eleCtroniCS...........covvvviiiviii e 45,824 50,981 89.88
3571,3575 Electronic computers & computer terminals.............c.cc.ccvve... 11,094
3572 Computer Storage deviCeS. .........covvveriieier e 2,607
3576 (Compustat code) Computer networking communications equip...........ccccoveee e 2,621 12,787 131.84
3577 Computer peripheral equip. (printers, SCanNErs...)..........cc....... 325
3578-79 Calculating/accounting mach. & office machines, nec..............] 210
365 Household audio & video equipment, & audio recordings.......... 230 152 151.15
3661 Modlems & other wired telephqne equip....... s 4,011 7377 103.52
3663,3669 Radio, TV, cell phone, & satellite comm. equip.............ccoevee. 3,625
367 Electronic components (semiconductors, Coils...).............c...... 6,648 10,786 61.64

See explanatory information and SOURCE at end of table
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Table 3. Comparison between top 500 corporate R&D levels and industry-survey R&D levels: 1997

Page 2 of 2
Corporate R&D
Corporate Industry (top 500) as
R&D 1997 survey a percent of
Standard industrial (top 500) 1997 R&D industry-
classification Major & detailed industrial sector (In millions of dollars)| (In millions of dollars){ survey R&D
Information & electronics—continued
381 Search & naY|gat|on equl ..... e 768 3719 85.80
382 Lab. controllling & measuring iNStru. ..........ccceoveeeeriivienaiinnenns 2,423
386-387 Opthalmic goods, photogrph. equp. & clockst..............c......... 2,616 2,958 88.44
Communicatons services (telephone, satellite tracking,
431-484,489 radio/TV, CADIE...) .. ve e 1,054 1,884 55.93
7370,7371,7374-5 Multiple & miscel. computer & data processing services........... 540
7372 Prepackaged SOftWare...........coco i 6,619 11,318 67.07
7373 Computer integrated Systems design..........cccoovvvvereiiiiecinnens 431
Machinery & electrial equipment.............cccocevve i, 7,039 10,038 70.12
351-56,358-59 Machinery (industl, farm, service ind., mining & constructn)....... 3,968 5,606 70.78
361-64,369 Electrical equipment (industrial & household)......................... 3,071 4,432 69.28
Medical SubStances & devViCES.............ccuvvveiiiiieiiiiiieie e, 19,849 13,868 143.13
2833 Drugs: medicinal chemicals, botanical products...................... 0
2834 Drugs: .pha.rma.ceut.lcal [l)repara.nons ..................................... 15,733 11586 153.90
2835 Drugs: in vitro, in vivo diagnostic substances................c........ 593
2836 Drugs: biological products, except diagnostic substances......... 1,505
3841-5 Medical INStrUMENtSL.......coo e 2,018 2,282 88.44
Motor vehicles & other surface transportation equipment.......| 18,380 14,065 130.68
371 Motor vehicles & motor vehicle equipment................ccoceeee 18,093 13,758 131.51
373-75,379 Ships, trains, motorcyc, bicycles, campers, miltry tanks............ 287 307 93.42
{Classified Differently by Industry Survey}
384-87 Opth.alm.lc goods, photogrph. equp. & clocks?.............ccceeeeee. N/A 5,240 N/A
Medical INSrUMENtS?. ...........oieeiieiiiiiiciiee e

L In the industry survey, some of these detailed sectors are consolidated into a single data item, as indicated by the horizontal lines in the table,
displaying a single entry for more than one group of detailed sectors.

2 Amounts for industry survey are prorated estimates based on the Corporate R&D data, which were done in order to estimate major sector
totals.

KEY: N/A -- Not applicable.
nec -- Not elsewhere classified.

SOURCE: Standard and Poor's Compustat, Englewood, CO; and National Science Foundation/Division of Science Resources Studies,
Research and Development in Industry 1997, Detailed Statistical Tables, by Raymond M. Wolfe (Arlington, VA, forthcoming).
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Top 500 FiIrms in R&D ........cccviiiiiiiiiiiiiicccse s Forthcoming  []
Research and Development in Industry: 1997 .......ccccceeeiiiinnn 99358 |:|
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